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THURSDAY, MAY 12, 1898. 


ZOOLOGY AS A HIGHER STUDY. 

A Text-book of Zoology. By Prof. T. Jeffery Parker, 
D.Sc., F.R.S., and Prof. William A. Haswell, M.A., 

D. Sc., F.R.S. 2 vols. Pp. xxxv + 779 and xx + 683. 
(London : Macmillan and Co., Ltd., 1897.) 

TraitS de Zoologie Concrete. By Prof. Yves Delages and 

E. Herouard. Vols. i. and v. Pp. xxx + 584 and 
xi + 372. (Paris : Reinwald, Schleicher frferes, 1896 
and 1897:) 

HOSE who write books to assist the University pro¬ 
fessor and the advanced student of zoology are 
entitled to great consideration on the part of those to 
whom their work is addressed, for their self-appointed 
task is a most difficult and in many ways an elusive one. 
The mass of detailed concrete fact with which such 
authors attempt to grapple is simply prodigious, and in¬ 
creases yearly at an enormously rapid rate. The general, 
isations and theories which hold these facts together are 
in proportion delicate and flimsy structures which, though 
they are absolutely essential, yet are easily strained, 
misrepresented, ignored or ludicrously accentuated by 
any but the most careful and judicious writer. 

In judging an expository treatise dealing with a branch 
of science, it is necessary that a reviewer should not 
only recognise the claims upon his gratitude which the 
long labour of an author may possess, but should also 
distinctly appreciate the precise purpose of the treatise 
under notice—the point of view adopted by the author, 
and his reason for adopting it. The book by Profs. 
Parker and Haswell is addressed to University students, 
but yet is intended to be fitted for beginners. It consists 
essentially in an extended application of the method of 
eaching by detailed examination of a series of types or 
examples, now used almost universally for a preliminary 
or elementary course of zoological study. This method 
was started in this country not by Huxley, as our authors 
state, but by Rolleston. It is probably the best way of 
commencing the study of zoology. It should, however, 
be limited to a course involving some six or eight 
well-selected examples. To carry it on as the staple 
or main form of study after the preliminary course is, 
in my judgment, a serious error, An acquaintance 
with the large generalisations of zoology, a determined 
grasp of some of its unsolved problems, a concrete 
appreciation of the actual range and extent of genera 
and species, recent and fossil, in at any rate some large 
groups in a complete manner, and not by mere vague 
sampling, are what the University student needs to have 
offered him by way of education. He will, of course, 
examine and dissect carefully as many animals as he 
can ; but they will not necessarily be those selected as 
examples by our authors. Nor should the student, I 
venture to think (after his preliminary course), mechan. 
ically demonstrate and identify a host of details in 
animal after animal, simply because those details are 
there capable of being identified, and are mentioned in 
the text-book. This would tend to make our delightful 
and romantic comparative anatomy as dreary and soul- 
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destroying as is what Rolleston termed “ Anthropotomy.” 
A kind of training, it is true, may be given in this way, 
but it is a bad and injurious training, and does not lead 
to the progress of zoology or comparative anatomy. 

It seems to me that, as a book to guide the studen t 
to a second course rather than one dealing with a furthe r 
series of common-place examples treated with measured, 
not to say exasperating, detail, we should welcome one 
which treated only of exceptional, puzzling and debate- 
able animals, such, for example, as Trichoplax, Limno- 
codium, Ctenoplana, a [Cystid, Sternaspis, Acanthob- 
della, Lingula, Limulus, Peripatus, Neomenia, Balano- 
glossus, Hippocampus, Siphonops, Hatteria, Rhea and 
Ornithorhynchus. In such a book it would, at any rate, 
be necessary to consider the significance of the structures 
described, and to make them really the means of dis¬ 
cussing the affinities of the several animals. 

The publication of Profs. Parker’s and Haswell’s text¬ 
book was almost simultaneous with the sad and untimely 
death of one of its authors, Jeffery Parker. Many of 
the beautiful original drawings (more than one thousand 
in number !) with which the book is illustrated are from 
his pencil. There can be no doubt that his health 
suffered for a year or more before he succumbed, and 
hence we are justified in assigning responsibility for the 
very numerous and curious errors which the book con¬ 
tains to Prof. Haswell and to Prof. W. N. Parker, of 
Cardiff, who undertook a final revise of the sheets in 
this country, rather than to Jeffery Parker, 

I have already indicated that I do not think that the 
unlimited extension of the method of teaching by detailed 
examination of representative types is satisfactory as the 
method to be pursued in a University course. Neverthe¬ 
less the student will undoubtedly find Parker’s and Has¬ 
well’s book useful in assisting him in dissection and in 
examination of skeletons. The authors give a general 
account of the structure of the larger and smaller groups, 
illustrated by the selected examples, and a brief exposi¬ 
tion of the classification and contents of each group of 
the animal kingdom ; but there is no profession of making 
this exposition complete. Chapters on geographical 
distribution and the history of zoology are given at the 
end of the book, which are so well done that one could 
wish they were longer. 

The authors have deliberately adopted a course of 
procedure with regard to the citation of authorities and 
references to monographs and other literature, which 
they defend in their preface at some length. Their pro¬ 
cedure is simply this—that they give no references at all; 
they never cite the name of an authority, nor give the 
vaguest intimation as to whether the statement they are 
making is as old as Cuvier, or is a brand-new discovery, 
or a special opinion of their own. Even when they 
copy a woodcut from a previous work, they often 
omit to state the name of the author to whom it is due, 
and only quote the copyist who preceded them in taking 
it from the original author. I can not sufficiently strongly 
condemn this policy of omission. To me it appears 
simply disastrous. The authors of the present book have 
only imitated the example of some recent German writers 
in thus effacing the discoverer’s claim to recognition, and, 
whilst reducing their own statements to a condition of 
puzzling confusion, have rendered their book useless 
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to the serious student who wishes to consult original 
authorities. 

In addition to this objection to the omission of 
reference to authors, there is the fact that it suggests 
(perhaps rightly, perhaps wrongly) that the author is 
ignorant of the correct name with which to connect a 
particular view or discovery, or that he is too lazy to 
look the matter up, or that he wishes fraudulently to 
give the impression that he makes such and such a 
statement of his own knowledge and independently. 
Finally there is the objection, that by the omission of 
authors’ and discoverers’ names, and by thus failing to 
pursue the historical method of exposition, a very great 
means of lending interest to a vast mass of detail is 
sacrificed. Not only is the student deprived of what is 
often, when present, a very important aid to his memory, 
but what is in many cases the best and simplest scheme 
for the presentation of the subject to the student—viz. its 
actual historical development—is rendered impossible. I 
hope that others who feel as strongly as I do as to the 
injury done by those zoologists who deliberately ignore 
or refuse to cite the names and writings of their prede¬ 
cessors and contemporaries, will join in taking steps to 
condemn and, if possible, arrest, by the expression of 
authoritative public opinion, what seems to me a mis¬ 
chievous and mean kind of literary injustice. 

The omission of reference to authorities is no doubt to 
some extent the cause of the existence in Parker’s and 
Haswell’s “Text-book of Zoology” of mistakes which 
either Prof. Haswell or Prof. W. N. Pa’rker would have 
seized upon and corrected had they appeared as un¬ 
verified by reference to a recent author in an ordinary 
treatise. But since no statement in the book is so sup¬ 
ported, a reader revising the proof for the au thor would, on 
seeing an extraordinary assertion, say to himself, “Dear 
me! I suppose that is something new; something I’ve 
missed.” It is probably owing to this that blunders have 
been left to mislead the student, and to undermine our 
confidence in all the statements made in the book which 
have any appearance of novelty. I have not searched 
the “Text-book” for errors, but I have come across the 
following in “ sampling ” its pages. Many of them are 
so serious that they should certainly be corrected in a 
new edition with the least possible delay, and steps 
should be taken to ascertain whether others of a like 
kind exist, and if so to remove them. 

The most astonishing of these errors is the assertion 
by two sons of W. Kitchen Parker, that ossification 
occurs in the Selachii. They say (vol. ii. p. 158) : 

“ The skeleton is composed of cartilage with, in many 
cases, deposition of bony matter in special places— 
notably in the jaws and the vertebral column. The entire 
spinal column may be nearly completely cartilaginous 
(Hexanchus and Heptanchus), but usually the centra are 
strengthened by radiating or concentric lamella; of bone ; 
or they may be completely ossified.” 

On the other hand (an inconsistency due probably to 
duplicate authorship and multiple responsibility) we find 
in the description of Chiloscyllium on p. 136, the statement 
that the skeleton is composed entirely of cartilage with, 
in certain places, depositions of calcareous salts. And, 
moreover, in the histological introduction in the first 
volume “ calcified cartilage ” is very properly mentioned 
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and distinguished from bone. In attempting to follow 
up this extraordinary blunder, viz. the assertion that 
ossification takes place in the cartilage of Selachii, I 
have looked into the translation of Wiedersheim’s 
“Comparative Anatomy of Vertebrates,” and there 
I find the same assertion, the word which in the 
original German is “ Verkalkung ” being translated 
“ ossification ” (as though the German had been 
“ Verknocherung ”). Now the translator who made this 
mistake is Prof. W. N. Parker, of Cardiff Hence we 
may conclude that it is he who is responsible for the 
similar statement in the “Text-book,” and not either the 
late Jeffery Parker nor Prof. Haswell of Sydney. But whose 
soever the fault may be, the sooner so grossly misleading 
a statement is removed from a book addressed to young 
students, the better. 

The following erroneous statements occur in vol. i. 
On p. 423 we read ; 

“ Externally each nephridium [of the earthworm] 
opens by one of the small excretory pores which have 
already been mentioned as occurring on the ventral sur¬ 
face ; internally it ends in a funnel-shaped ciliated 
extremity with an aperture, the nepkrostovie, opening into 
the cavity of the corresponding segment.” 

As a matter of fact, it is a curious and characteristic 
thing that the nephridia of Chsetopoda do not open into 
the segment corresponding to the external pore, but into 
the segment next in front of it. 

P. 372. In the description of Holothuria, our authors 
state ; 

“Opening into the cloaca is a pair of remarkable 
organs of doubtful function, the so-called respiratory 
trees. . Each of the terminal branches ends in a 
ciliated funnel opening into the coelome.” 

As a matter of fact, the Holothurian respiratory tree 
does not possess such ciliated funnels, and in this differs 
notably from the so-called “ posterior nephridia ” of the 
Echiurids. 

P. 561, In the description of Peripatus we read : 

“A layer of coelomic epithelium lines the wall of the 
coelome and invests the contained organs. Incomplete 
muscular partitions divide the cavity into a median and 
two lateral compartments.” 

Nevertheless the authors elsewhere recognise the fact 
demonstrated by Sedgwick and myself, that the blood¬ 
holding body-cavity of Arthropods is not the coelom 
but an enlarged system of blood-sinuses the haemoccel ; 
whilst the ccelom is reduced to perigonadial and peri- 
nephridial rudiments. 

P, 732. We read that in Nautilus 

“ A large vena cava occupies a position corresponding 
closely with that of Sepia. It presents the remarkable 
peculiarity of being in free communication by numerous 
(valvular) apertures with the viscero-pericardial cavity of 
the ccclome.” 

A remarkable peculiarity, indeed, and one which has 
no existence in fact ! The vena cava communicates with 
veinous blood-spaces by those apertures, and not with 
the ccelom. 

In addition to such down-right errors as the above, it 
must be noted that the authors have too readily accepted 
the statements of some writers whose names, however, as 
usual, they do not give. Thus they describe and figure 
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the so-called “Salinella” of Frenzel as though some 
evidence worthy of attention had been produced in sup¬ 
port of the existence of such a creature ; and they declare 
that a species of Apus “ has been shown to be ” herma¬ 
phrodite. They allude to the assertions of Mr. H. M. 
Bernard. It is well that that gentleman’s attention should 
be drawn to the fact, and that he should at once either 
withdraw or confirm by some evidence his published 
statement that a species of Apus is hermaphrodite. 

As to faults of omission—there is no doubt always room 
for divergence of opinion as to what should and should 
not be comprised within the area of a book necessarily 
selective and limited. But nothing can, it seems to me, 
justify the omission of all reference to the important 
Leech, Acanthobdella, when the affinities and origin of 
the Hirudinea are discussed ; nor such an inadequate 
account of the tubular continuations of the pericardial 
ccelom of Lamellibranchs as that which is given at 
p. 640, where Keber’s organ is treated as an excretory 
organ, and nothing said of its morphological significance. 

Opinions, no doubt, may differ as to the exact form and 
spelling of many zoological terms. At the same time, I 
fail to see the justification for writing “ coelome ” in the 
place of “ccelom,” “ Cuelenterata ” in place of “ Cudentera,” 
and “ Echinodermata ” in the place of “ Echinoderma.” 

It will thus be seen that although there is a great deal 
of excellent description in the new “Text-book,” and 
many beautiful and useful figures, there is yet a very 
serious amount of inaccuracy, and in some matters of 
great importance a want of sound judgment which must 
seriously interfere with its utility. 

It is not uninteresting to compare with the text-book 
of Parker and Haswell, one of the four text-books of 
zoology which are in course of publication at the present 
moment in France. We have that by Prof. Delages and 
M. Herouard, also a text-book by Prof. Edmond Perrier 
of comprehensive scope and abundant detail ; one edited 
by M. Raphael Blanchard, to which a whole series of 
authors contribute each his fascicle ; and one by Prof. 
Roule, of Toulouse. The work projected by Prof. 
Delages is the most original of these, on account of the 
method pursued. Prof. Delages aims at a complete 
logical exposition of the characters of each phy!um j 
class, order, family and genus of the animal kingdom. 
Not only that, but he gives a schematic figure which 
corresponds with his description of each group—so that 
the student realises in concrete form the characteristics of 
a class -an order or a family—characteristics which may 
be modified by greater or less development, but give the 
essential features of the group. Hence the term 
“ Zoologie Concrete,” which forms the title of the work. 
The plan is a carrying out into a complete system of the 
method which I (borrowing it from older writers) made use 
of when in my article Mollusca (“ Encycl. Brit.”), I drew 
an Archi-mollusc. Prof. Delages will, when he comes to 
that group, draw and describe not only an archi-mollusc, 
but an archi-gastropod, archi-cephalopod, &c., and also an 
archi-prosobranch, an archi-diotocardian, and an archi- 
patellid, and similar schematic forms—“ types morpho- 
logiques,” as he terms them—for every group—down to 
the actual genera. It is essential to the plan of Prof. 
Delages’ work that every genus shall be not only named 
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and cited, but described at sufficient length to-enable the 
reader to identify the genus of a specimen concerning 
which he is interested, and thus to obtain a reference to 
more detailed monographic literature. 

It is evident at once that the project is a very large 
one. Such a work fully carried out with complete an¬ 
atomical detail such as is necessary to give a true concep¬ 
tion of the relations of large and small groups, would be 
an ideal treatise for the advanced student. The only 
objections to it seem to be (1) that if thoroughly done it 
must be a work of enormous size, extending to at least 
twenty large octavo volumes. (2) That it is impossible for 
one or even two authors to possess a sufficiently detailed 
knowledge of the whole animal series to produce a really 
accurate and judicious account of every group with the 
minuteness proposed. 

We have, however, two volumes already published— 
the first dealing with the structure of the Cel! and with 
the group Protozoa, the second devoted to what MM. 
Delages and Herouard call the “ Vermidea,” namely 
certain small groups of debated affinities ; to wit, the 
Gephyraea, Polyzoa, Rotifera, Chtctognatha, Kinorhyncha 
(Echinoderes), and Brachiopoda—names which Prof. 
Delages prefers to alter into Gephyria, Bryozoaria, Tro- 
chelmia, Kinorhynchia and Brachiopodia. Some of the 
changes in names and the classification adopted by 
MM. Delages and Herouard (especially in regard to the 
Protozoa) are valuable and likely to secure general assent. 
But it is difficult to approve of the word Vermidea 
—a Greek adjective made from a Latin substantive— 
and one which, to me at any rate, seems not to be 
necessary for classificatory purposes. 

In these two volumes we can see how the “concrete’ 
system of exposition works. It certainly results in a 
very useful treatise on the Protozoa. Numerous process 
blocks (no less than eight hundred and seventy) are 
introduced into the text, and though they are by no 
means equal in beauty to the woodcuts of the text-book 
by Parker and Haswell, they are yet sufficient for their 
purpose. In the second volume published (that on the 
Vermidea), which is vol. v. of the series as planned by 
Prof. Delages, forty-five coloured plates are introduced 
as well as five hundred and twenty cuts. Many of the 
coloured plates are occupied with diagrammatic figures, 
showing by means of strong conventional colouring the 
anatomy of Gephyneans, Rotifers, Polyzoa and Brachi- 
opods, but two are devoted to highly-finished coloured 
I drawings of the living appearance of selected species of 
1 Sipunculids and Echiurids respectively. It is probably 
the first time that a treatise intended for students has 
been so fully illustrated. Naturally, in attempting to 
test the quality of such a book, one looks at the treat¬ 
ment of subjects specially familiar to one’s self, In this 
volume I looked with curiosity at the account of Rhabdo- 
pleura. I find it excellent, occupying eight pages, with 
seven large process blocks—some coloured, which are 
diagrams, others copied from originals duly acknowledged. 
The only objection 1 have to offer is that here as else¬ 
where the authors yield to a very natural tendency, and 
instead of using the terms “ tubarium,” “ pectocaulus.” 
and “ gyntnocaulus,” as applied to certain parts in the 
original description from which their information is 
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derived, invent new descriptive terms which seem 
neither necessary nor advantageous. As showing how 
difficult it is to quote accurately detailed accounts of an 
organism of which the writer who quotes has no special 
knowledge, the following is an instance. MM. Delages 
and Herouard say “ Ray Lankester a ddcrit it droit du 
rectum un testicule qui s’ouvrirait it la marge de 1’anus ; 
tnais Fowler a nie son existence.* Whilst I thoroughly 
agree with Prof. Delages in the propriety and usefulness 
of citing the names of authors responsible for statements, 
and admire the thorough and conscientious way in which 
he has thus brought his work up to the latest date so as 
to make it a really valuable source of references, I note 
that it is difficult to be always exact in such citations. 
Fowler had no opportunity for denying the existence of 
the testis described by me in Rhabdopleura. Of its 
existence there is no possibility of doubt ; it was ob¬ 
served in several specimens, and figures of several of 
these were published by me. All that Fowler said was 
that he did not find it in certain specimens observed by 
him. This is entirely in accordance with what 1 had 
stated, since in by far the majority of living specimens 
studied by me it was absent, and only present in ex¬ 
ceptional individuals which happened to be in a state of 
sexual maturity. 

1 will venture also to enter a protest against the 
citation by M. Delages of a genus of Protozoa based on 
the “ciliated pots” of Sipunculus. Every one knows 
that these are two-celled structures belonging to 
Sipunculus itself, and not parasites. 

The plan of the “ Zoologie Concrete ” comprises 
nine volumes royal octavo of about 500 pages each ; but 
it seems to me impossible that the larger groups can be 
treated with the same thoroughness as are those dealt 
with in the two published volumes unless a much larger 
number of volumes is produced. We are promised a 
volume on the Prochordata in the present year, a volume 
on the Coelentera in 1899, and separate volumes sub¬ 
sequently on each of the following groups :—Echino- 
derma, Vermes, Articulata, Mollusca, Vertebrata. 
Whether the work can be thus completed or not, there 
is no doubt that the volumes published are of consider¬ 
able value, and their successors will be looked for with 
great interest by all zoological colleagues of MM. Delages 
and Hdrouard. 

The proper limitations of size and the true scope of 
zoological text-books form a subject which may be 
endlessly debated. After all, is it not the fact that 
Bronn’s “ Thierreich ” is the only treatise which is 
sufficiently comprehensive and detailed ? Do we not 
know' that it will never be finished, but that it must be 
re-written volume by volume so long as zoology’ endures ? 
And is not Gegenbaur’s “ Grundriss ” the only really 
masterly condensation and convincing exposition of the 
great generalisations of comparative anatomy hitherto 
written ? 

Gegenbaur’s book is nearly twenty-five years old. A 
brief survey of the genealogical significance of animal 
structure is needed now, which shall as firmly and clearly 
present the morphological doctrines of 1900 as did the 
“ Grundriss ” present those of 1875. 

E. Ray Lankester. 
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WEATHER PREDICTION. 

i Die Wet/emorhersagc. Im auftrage der Dircktion tier 
dcutschen Seezoartc bearbeitet von Prof. Dr. W. 
J. van Bebber, Abtheilungsvorstand der deutschen 
Seewarte. Zweite verbesserte und vermehrte Autlage. 
(Stuttgart: Ferdinand Enke, 1898.) 

OME years ago Prof, van Bebber put before the 
world a popular account of the principles under¬ 
lying weather prediction. His long experience at the 
Deutschen Seewarte enabled him to give the latest 
information concerning the processes employed in the 
most authoritative manner, and the result was neces¬ 
sarily a very interesting book. It is therefore not a 
matter of surprise that this treatise should have run out 
of print, and a second edition be peremptorily called for. 
Such a result must, however, be gratifying to the Pro¬ 
fessor, because he has recognised the fact, that the full 
value of the information supplied to the public through 
the w’eather bureau, supplemented as it is by weather 
charts and tables, cannot be fully appreciated so long as 
those for whose benefit such information is disseminated, 
remain ignorant of the general principles of meteorology. 
Guided by this motive, he has systematically endeavoured 
to popularise the science, while working in the forefront 
as a scientific meteorologist. His method of making the 
information useful, and of instructing those who are 
possibly far removed from a meteorological station, and 
therefore thrown to a considerable extent on their own 
resources, consisted in preparing a large number of 
weather charts, something like two hundred in all, 
arranged in a systematic order, in which might be found 
represented the conditions of the weather obtaining at 
any subsequent epoch. A judgment or forecast could 
then be formed from the similar data supplied in the 
book, and possibly the effect of local circumstances taken 
into account. The same method is pursued in the 
present edition ; indeed it has not been found necessary 
to alter the maps in any essential particular, judging by 
the dates to which they refer. 

If there be any who doubt the efficacy of the modern 
system of forecasting the weather, or the utility of the 
practice, it will be to a certain extent reassuring to learn 
that, after twenty-two years’ daily study of the weather 
maps of Europe, Prof, van Bebber still relies confidently 
on their accuracy and trustworthiness. And although 
individual judgment may be disposed to prefer its own 
conclusions in this matter of weather and the value 
of forecasts, the question is one on which authority 
should be at least heard with respect. For it is only 
those who systematically compare the forecasts with 
actual results, and who also are able to draw their 
information from reports covering large areas, who can 
judge of the success of a system which is more or less 
upon its trial, One failure to issue a storm warning 
from which suffering and disaster result, is remembered 
far more easily than the many more numerous cases in 
which the signal sends out its warning with due effect. 

It must be admitted that there is apparently not the 
same tendency to cover the Meteorological Bureau with 
ridicule, when the forecast proves glaringly incorrect, as 
was noticeable some years ago ; but this greater leniency 
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